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DISPLAY DEVICE optical path of the output light ; a display onto which the 
output light scanned by the optical scanning device is 

TECHNICAL FIELD projected , with the output light superimposed on a back 
ground ; and a temperature control unit that controls a 

The present invention relates to a display device . 5 temperature of the optical scanning device and controls a 
light amount of the output light directed from the optical 

BACKGROUND ART filter to the display . 
In this display device , the light amount of the output light 

In recent years , for example , a display device such as a directed from the optical filter to the display is controlled 
head - up display or a head - mounted display that projects a 10 through control of the temperature of the optical scanning 
projection image onto a display arranged in front in a field device . Accordingly , even when the display device is a 
of view of a user and displays the image in a state in which scanning projection type in which the display itself is 
the image is superimposed on a background has been incapable of luminance adjustment , it is possible to adjust 
developed . A technology regarding such a display device the amount of light directed to the display according to the 
includes , for example , a head - up display described in Patent 15 brightness of the environmental light , and to satisfactorily 
Literature 1 . In this head - up display of the related art , in ensure the visibility of the projection image displayed on the 
order to prevent the visibility of the projection image display . Further , since the adjustment of the light amount is displa 
displayed on the display from being obstructed by the performed using the temperature instead of adjusting a 
brightness of environmental light , a sensor for measuring the power supply voltage of the light source , it is possible to 
environmental light is arranged near the display , and an 20 accurately adjust the light amount of the output light 
output of a light source used for a display of the projection directed to the display by appropriately designing charac 
image ( luminance of the projection image displayed on the teristics of the optical filter . 
display ) is adjusted according to a result of the detection of Further , the light source may be a light source of which a 
the sensor . wavelength of the output light has temperature dependence , 

25 and the temperature control unit may control temperature of 
CITATION LIST the light source . In this case , it is possible to accurately 

adjust the light amount of the output light directed to the 
Patent Literature display by designing characteristics such as transmittance or 

reflectance of the optical filter . 
[ Patent Literature 1 ] Japanese Examined Patent Publica - 30 Further , the optical filter may be a filter of which a band 

tion No . H7 - 8624 characteristic has temperature dependence , and the tempera 
ture control unit may control a temperature of the optical 

SUMMARY OF INVENTION filter . In this case , it is possible to accurately adjust the light 
amount of the output light directed to the display through a 

Technical Problem 35 design of a thermal expansion coefficient of a material 
constituting the optical filter . 

In the display device of the related art described above , Further , the display device may further include an envi 
the visibility of the projection image displayed on the ronmental light detection sensor that detects a light amount 
display is secured by adjusting the output of the light source of environmental light , and the temperature control unit may 
However , for example , in a display device including an LD 40 control the temperature of the optical scanning device based 
as a light source , a relationship between a driving current on the light amount of the environmental light detected by 
and the output near a threshold current ( minimum current the environmental light detection sensor . In this case , it is 
with which laser oscillation is possible ) may not be linear , possible to adjust the light amount of the output light 
and there is a problem in that a luminance adjustment range directed to the display more accurately based on a result of 
is narrowed in the adjustment of the luminance through 45 the detection of the environmental light detection sensor . 
control of the current of the light source . In this regard , in a Further , the optical filter may be arranged between the 
liquid crystal projection type display device using a liquid light source and the optical scanning unit . Since the optical 
crystal display , the adjustment of luminance of a liquid filter may have angle dependence , if the optical filter is 
crystal element itself can be performed , whereas in a scan arranged on a subsequent stage side relative to the optical 
ning projection type display device in which a display is 50 scanning unit , the characteristics of the optical filter may be 
scanned with light from a light source , it is necessary for a considered to vary due to scanning . Accordingly , by arrang 
means for adjusting an amount of light directed to the ing the optical filter between the light source and the optical 
display to be separately considered . scanning unit , it is possible to accurately adjust the light 

The present invention has been made to solve the above amount of the output light directed to the display . 
problem , and an object thereof is to provide a display device 55 Further , the optical filter may be provided separately from 
capable of accurately adjusting an amount of light directed another optical element forming the optical path of the 
to a display according to the brightness of environmental output light . In this case , the angle of the optical filter can be 
light and satisfactorily ensuring the visibility of a projection adjusted separately from the other optical element . Accord 
image displayed on the display . ingly , for example , even when the characteristics of the 

60 optical filter vary from lot to lot , adjustment to desired 
Solution to Problem characteristics is easily performed by adjusting the angle of 

the optical filter while maintaining the optical path of the 
In order to solve the above problem , a display device output light . 

according to an aspect of the present invention includes an Further , the light source may include a plurality of light 
optical scanning device including a light source that outputs 65 sources of which wavelengths of output light beams are 
light , an optical scanning unit that scans the output light different from each other , and the display device may further 
from the light source , and an optical filter arranged on an include a light combination unit that combines the respective 
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output light beams from the plurality of light sources . In this FIG . 1 is a diagram illustrating an embodiment of a 
case , it is possible to display the projection image as a color display device according to the present invention . As illus 
image on the display . trated in FIG . 1 , a display device 1 includes , for example , an Further , the optical filter may be arranged on a subsequent optical scanning device 2 , an image plane diffusion screen 3 , stage side of the optical path relative to the light combination 5 a reflective mirror 4 , and a combiner ( display ) 5 . This unit . In this case , since the light amount of each output light 
can be adjusted in a single optical filter , simplification of the display device 1 is configured as , for example , a head - up 
device configuration can be achieved . display for a vehicle . A primary image formed by laser light 

Further , the optical filter may be arranged between each ( output light ) L modulated with a projection signal in the 
light source and the light combination unit . In this case , the optical scanning device 2 is projected onto the combiner 5 
optical filter according to a wavelength of each light source via the image plane diffusion screen 3 and the reflective 
is manufactured . Accordingly , a design of each optical filter mirror 4 . The combiner 5 is , for example , a front windshield 
is facilitated . of the vehicle , and a projection image displayed by the laser 

Further , the display device may further include a tem - light L modulated with the projection signal is visible to a 
perature detection sensor that detects a temperature of the 5 user in a state in which the projection image is superimposed optical scanning device . Accordingly , the light amount of the 15 on a background . output light directed from the optical filter to the display can The optical scanning device 2 has a configuration for be adjusted more accurately . scanning the combiner 5 with the laser light L and includes , Further , the display device may further include a light 
amount detection sensor that detects a light amount of the for example , an image signal processing unit 11 , a light 
output light directed from the optical filter to the display . 20 av 20 source driving unit 12 , a light source 13 , condenser lenses 
Accordingly , the light amount of the output light directed 14 , dichroic mirrors ( light combination units ) 15 , a half 
from the optical filter to the display can be adjusted more mirror 16 , and a signal scanning driving mirror ( optical 
accurately . scanning unit ) 17 . The image signal processing unit 11 is a 

unit that generates a projection signal . Further , the light 
Advantageous Effects of Invention 25 source driving unit 12 is a unit that controls , for example , 

output and modulation of the light source 13 . The projection 
According to one aspect of the present invention , it is signal generated by the image signal processing unit 11 is 

possible to accurately adjust the output of the light source output to the light source driving unit 12 , and the laser light 
according to the brightness of the environmental light and to L modulated with the projection signal is output from the 
satisfactorily ensure the visibility of the projection image 30 light source 13 . 
displayed on the display . The light source 13 includes units of a plurality of light 

sources 13a ( red ) , 13b ( green ) , and 13c ( blue ) that emit the 
BRIEF DESCRIPTION OF DRAWINGS laser light L corresponding to a wavelength of each of colors 

RGB . For example , a light source of which a wavelength of 
FIG . 1 is a diagram illustrating an embodiment of a 35 output light has temperature dependence , such as a laser 

display device according to the present invention . diode ( LD ) , a vertical cavity surface emitting laser ( VC 
FIG . 2 is a diagram illustrating an example of light SEL ) , a super luminescent diode ( SLD ) , or a light emitting 

amount control performed by a temperature control unit in diode ( LED ) , is used as the light source 13 . Further , the 
a case in which a light shielding filter is used as an optical condenser lenses 14 are respectively arranged in a preceding 
filter . 40 stage of the light sources 13a , 13b , and 13c , and the dichroic 

FIG . 3 is a diagram illustrating a modification example of mirrors 15 are respectively arranged in a preceding stage of 
light amount control performed by the temperature control the condenser lenses 14 . The laser light L emitted from the 
unit in a case in which the light shielding filter is used as the light sources 13a , 13b , and 13c is combined by the dichroic 
optical filter . mirrors 15 via the condenser lenses 14 , reflected by the half 

FIG . 4 is a diagram illustrating an example of light 45 mirror 16 , and guided to the signal scanning driving mirror 
amount control performed by the temperature control unit in 17 . 
a case in which an optical reflection filter is used as the The signal scanning driving mirror 17 is , for example , an 
optical filter . electromagnetic driving type optical mirror which is manu 

FIG . 5 is a diagram illustrating another modification factured using micro electro mechanical systems ( MEMS ) 
example of light amount control performed by the tempera - 50 technology . The signal scanning driving mirror 17 can 
ture control unit in a case in which the light shielding filter fluctuate at a predetermined frequency based on a control 
is used as the optical filter . signal from a drive control unit ( not illustrated ) . As the 

FIG . 6 is a diagram illustrating another modification signal scanning driving mirror 17 fluctuates , the combiner 5 
example of light amount control performed by the tempera - is scanned with the laser light L from the light source 13 , and 
ture control unit in a case in which the light shielding filter 55 the projection image is displayed . 
is used as the optical filter . In the display device 1 described above , for example , 

FIG . 7 is a diagram illustrating a modification example of when a light amount of the environmental light is large , such 
the display device according to the present invention . as in daytime , it is necessary for a light amount ( luminance ) 

FIGS . 8 ( a ) to 8 ( d ) are diagrams illustrating an example of of the projection image projected onto the combiner 5 to be 
a form of attachment of a temperature control element to the 60 increased from the point of view of visibility . For example , 
optical filter . when the light amount of the environmental light is small , 

such as at night or inside a tunnel , it is necessary for the light 
DESCRIPTION OF EMBODIMENTS amount ( luminance ) of the projection image projected onto 

the combiner 5 to be decreased . Therefore , the display 
Hereinafter , preferred embodiments of a display device 65 device 1 includes an optical filter 21 , a temperature control 

according to the present invention will be described in detail element 22 , an environmental light detection sensor 23 , and 
with reference to the accompanying drawings . a temperature control unit 24 , as illustrated in FIG . 1 , as a 
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configuration for adjusting the light amount of the projection decreased when the light amount of the environmental light 
image according to the light amount of the environmental is small . Accordingly , it is possible to satisfactorily ensure 
light . visibility of the projection image . Further , in this embodi 

The optical filter 21 is , for example , a light shielding filter ment , the shield bands Ca , Cb , and Cc of the optical filter 21 
that blocks light in a predetermined wavelength band . The 5 are set to the short wavelength side of the wavelength bands 
optical filter 21 is arranged between the dichroic mirrors 15 Wa , Wb , and Wc . For example , an air temperature around 
and the half mirror 16 in an optical path of the laser light L . the display device 1 is considered to be high at daytime at Further , the temperature control element 22 is , for example , which the light amount of the environmental light is large . a Peltier element . The temperature control element 22 is Further , the air temperature around the display device 1 is arranged with respect to the light source 13 , and controls a 10 considered to be low at night at which the light amount of temperature of the light source 13 based on a control signal the environmental light is small . In this embodiment , since from the temperature control unit 24 . 

The environmental light detection sensor 23 is a sensor the temperature of the light source 13 is shifted to the high 
that detects a light amount of the environmental light around temperature side when the air temperature around the dis 
the combiner 5 . The environmental light detection sensor 23 15 play device 1 is high , and the temperature of the light source 
appropriately outputs a result of the detection of the light 13 is shifted to the low temperature side when the air 
amount of the environmental light to the temperature control temperature around the display device 1 is low , it is possible 
unit 24 . When the display device 1 is a head - up display for to suppress power consumption when the temperature con 
a vehicle , a sensor used for ON and OFF of lights of the trol element 22 is controlled by the temperature control unit 
vehicle may be used as the environmental light detection 20 24 . 
sensor 23 . Further , the environmental light detection sensor Further , FIG . 3 is a diagram illustrating a modification 
23 may be arranged inside the vehicle or may be arranged example of the light amount control performed by the 
outside the vehicle . temperature control unit 24 in a case in which the light 

The temperature control unit 24 is a unit that controls the shielding filter is used as the optical filter 21 . In the example 
operation of the temperature control element 22 . The tem - 25 illustrated in FIG . 3 , the light shielding filter has a shield 
perature control unit 24 executes temperature adjustment of band Ca which is on a long wavelength side relative to the 
the light source 13 performed by the temperature control wavelength band Wa of the red laser light , a shield band Cb 
element 22 based on the detection result from the environ which is on a long wavelength side relative to the wave 
mental light detection sensor 23 . FIG . 2 is a diagram length band Wb of the green laser light , and a shield band Cc 
illustrating an example of light amount control performed by 30 which is on a long wavelength side relative to the wave 
the temperature control unit 24 in a case in which the light length band Wc of the blue laser light . 
shielding filter is used as an optical filter 21 . In this case , the temperature control unit 24 controls the 

In the example illustrated in FIG . 2 , a horizontal axis temperature control element 22 so that the temperature of 
indicates a wavelength and a vertical axis indicates the the light source 13 is shifted to a low temperature side , 
amount of light and an amount of attenuation . A wavelength 35 according to an increase in the light amount of the environ 
band Wa of red laser light from the light source 13a , a mental light detected by the environmental light detection 
wavelength band Wb of green laser light from the light sensor 23 . Accordingly , the wavelength bands Wa , Wb , and 
source 13b , and a wavelength band Wc of blue laser light We are respectively separated from the shield bands Ca , Cb , 
from the light source 13c are plotted . Thus , the light shield - and Cc , and the light amount of the laser light L directed 
ing filter has a shield band Ca which is on a short wavelength 40 from the optical filter 21 to the combiner 5 can increase . 
side relative to the wavelength band Wa of the red laser light , On the other hand , the temperature control unit 24 con 
a shield band Cb which is on a short wavelength side relative trols the temperature control element 22 so that the tem 
to the wavelength band Wb of the green laser light , and a perature of the light source 13 is shifted to a high tempera 
shield band Cc which is on a short wavelength side relative ture side , according to a decrease in the light amount of the 
to the wavelength band Wc of the blue laser light . 45 environmental light detected by the environmental light 

In this case , the temperature control unit 24 controls the detection sensor 23 . Accordingly , the wavelength bands Wa , 
temperature control element 22 so that the temperature of Wb , and We respectively approach the shield bands Ca , Cb , 
the light source 13 is shifted to a high temperature side , and Cc , and the light amount of the laser light L directed 
according to an increase in the light amount of the environ from the optical filter 21 to the combiner 5 can decrease . 
mental light detected by the environmental light detection 50 By the execution of such control , the luminance of the 
sensor 23 . Accordingly , the wavelength bands Wa , Wb , and projection image on the combiner 5 is increased when the 
We are respectively separated from the shield bands Ca , Cb , light amount of the environmental light is large , and the 
and Cc , and the light amount of the laser light L directed luminance of the projection image on the combiner 5 is 
from the optical filter 21 to the combiner 5 can increase . decreased when the light amount of the environmental light 
On the other hand , the temperature control unit 24 con - 55 is small . Accordingly , it is possible to satisfactorily ensure 

trols the temperature control element 22 so that the tem - visibility of the projection image . Further , in this embodi 
perature of the light source 13 is shifted to a low temperature ment , the shield bands Ca , Cb , and Cc of the optical filter 21 
side , according to a decrease in the light amount of the are set to the long wavelength side of the wavelength bands 
environmental light detected by the environmental light Wa , Wb , and Wc . In this embodiment , since the temperature 
detection sensor 23 . Accordingly , the wavelength bands Wa , 60 of the light source 13 is shifted to the low temperature side 
Wb , and Wc respectively approach the shield bands Ca , Cb , when the air temperature around the display device 1 is high , 
and Cc , and the light amount of the laser light L directed and the temperature of the light source 13 is shifted to the 
from the optical filter 21 to the combiner 5 can decrease . high temperature side when the air temperature around the 
By the execution of such control , the luminance of the display device 1 is low , it is possible to prevent the tem 

projection image on the combiner 5 is increased when the 65 perature of the light source 13 from excessively increasing 
light amount of the environmental light is large , and the or decreasing . Further , it is possible to prevent the wave 
luminance of the projection image on the combiner 5 is length of the light source 13 from being excessively shifted 
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to the long wavelength side or the short wavelength side , and sensor 23 . Accordingly , the wavelength bands Wa , Wb , and 
suppress a color change of the projection image . Wc respectively approach the reflective bands Ra , Rb , and 

Further , while the light shielding filter is exemplified as Rc , and the light amount of the laser light L reflected by the 
the optical filter 21 in the examples of FIGS . 2 and 3 , the optical filter 21 and directed to the combiner 5 can increase . 
same operation and effect can be obtained even when an 5 On the other hand , the temperature control unit 24 con 
optical reflection filter is used as the optical filter 21 . FIG . 4 trols the temperature control element 22 so that the tem 
is a diagram illustrating a modification example of the light perature of the light source 13 is shifted to a high tempera 
amount control performed by the temperature control unit 24 ture side , according to a decrease in the light amount of the 
in a case in which the optical reflection filter is used as the environmental light detected by the environmental light 
optical filter 21 . 10 detection sensor 23 . Accordingly , the wavelength bands Wa , 

In the example illustrated in FIG . 4 , a horizontal axis Wb , and Wc are respectively separated from the reflective 
indicates the wavelength and a vertical axis indicates the bands Ra , Rb , and Rc , and the light amount of the laser light 
light amount and an amount of reflection . The optical L reflected by the optical filter 21 and directed to the 
reflection filter has a reflective band Ra that is on a long combiner 5 can decrease . 
wavelength side relative to the wavelength band Wa of the 15 By the execution of such control , the luminance of the 
red laser light , a reflective band Rb that is on a long projection image on the combiner 5 is increased when the 
wavelength side relative to the wavelength band Wb of the light amount of the environmental light is large , and the 
green laser light , and a reflective band Rc that is on a long luminance of the projection image on the combiner 5 is 
wavelength side relative to the wavelength band Wc of the decreased when the light amount of the environmental light 
blue laser light . 20 is small . Accordingly , it is possible to satisfactorily ensure 

In this case , the temperature control unit 24 controls the visibility of the projection image . Further , since the tem 
temperature control element 22 so that the temperature of perature of the light source 13 is shifted to the low tem 
the light source 13 is shifted to a high temperature side , perature side when the air temperature around the display 
according to an increase in the light amount of the environ device 1 is high , and the temperature of the light source 13 
mental light detected by the environmental light detection 25 is shifted to the high temperature side when the air tem 
sensor 23 . Accordingly , the wavelength bands Wa , Wb , and perature around the display device 1 is low , similar to the 
We respectively approach the reflective bands Ra , Rb , and case of FIG . 3 , it is possible to prevent the temperature of the 
Rc , and the light amount of the laser light L reflected by the light source 13 from excessively increasing or decreasing . 
optical filter 21 and directed to the combiner 5 can increase . Further , it is possible to prevent the wavelength of the light 
On the other hand , the temperature control unit 24 con - 30 source 13 from being excessively shifted to the long wave 

trols the temperature control element 22 so that the tem - length side or the short wavelength side , and suppress a 
perature of the light source 13 is shifted to a low temperature color change of the projection image . 
side , according to a decrease in the light amount of the The temperature control unit 24 may include a tempera 
environmental light detected by the environmental light ture detection sensor 25 that detects temperature of the light 
detection sensor 23 . Accordingly , the wavelength bands Wa , 35 source 13 , and a light amount detection sensor 26 that 
Wb , and Wc are respectively separated from the reflective detects a light amount of the laser light L directed from the 
bands Ra , Rb , and Rc , and the light amount of the laser light optical filter 21 to the combiner 5 . The temperature detection 
L reflected by the optical filter 21 and directed to the sensor is arranged , for example , near the light source 13 , and 
combiner 5 can decrease . detects the temperature of the light source 13 . Further , the 
By the execution of such control , the luminance of the 40 light amount detection sensor 26 is arranged on a subsequent 

projection image on the combiner 5 is increased when the stage side of the half mirror 16 , and detects a light amount 
light amount of the environmental light is large , and the of one beam ( light not directed to the signal scanning driving 
luminance of the projection image on the combiner 5 is mirror ) of the laser light L branched by the half mirror 16 . 
decreased when the light amount of the environmental light result of the detection of the temperature of the light 
is small . Accordingly , it is possible to satisfactorily ensure 45 source 13 by the temperature detection sensor 25 and a result 
visibility of the projection image . Further , since the tem of the detection of the light amount of the laser light L by the 
perature of the light source 13 is shifted to the high tem light amount detection sensor 26 are fed back to the tem 
perature side when the air temperature around the display perature control unit 24 . Accordingly , it is possible to more 
device 1 is high , and the temperature of the light source 13 accurately execute the control of the temperature control 
is shifted to the low temperature side when the air tempera - 50 element 22 performed by the temperature control unit 24 , 
ture around the display device 1 is low , similar to the case and to more accurately adjust the light amount of the laser 
of FIG . 2 , it is possible to suppress power consumption when light L directed from the optical filter 21 to the combiner 5 . 
the temperature control element 22 is controlled by the In a case in which the LD is used as the light source 13 , 
temperature control unit 24 . a change in a wavelength of the LD according to a change 

Further , although not illustrated , an optical reflection filter 55 in the temperature is relatively small , for example , approxi 
having a reflective band Ra which is on a short wavelength mately 0 . 6 nm / ° C . Further , a lifetime of the LD is consid 
side relative to the wavelength band Wa of the red laser light , ered to be affected in a high temperature state , and an 
a reflective band Rb which is on a short wavelength side excessive change in the wavelength may impair color repro 
relative to the wavelength band Wb of the green laser light , ducibility of the projection image . Therefore , it is preferable 
and a reflective band Rc which is on a short wavelength side 60 for the shield bands Ca , Cb , and Cc or the reflective bands 
relative to the wavelength band Wc of the blue laser light Ra , Rb , and Rc of the optical filter 21 to have a steep slope , 
may be used . particularly , at the side of the wavelength bands Wa , Wb , and 

In this case , the temperature control unit 24 controls the Wc . For example , an attenuation curve of the optical filter 21 
temperature control element 22 so that the temperature of has a slope to the extent that the light amount of the laser 
the light source 13 is shifted to a low temperature side , 65 light L is reduced by 10 % when the wavelength of the laser 
according to an increase in the light amount of the environ - light L is shifted to the shield band side by approximately 20 
mental light detected by the environmental light detection n m . The shift of the wavelength of 20 nm corresponds to a 
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change in temperature of approximately 30° C . if a wave While the optical filter 21 is arranged between the 
length change characteristic of the light source 13 is 0 . 6 dichroic mirrors 15 and the half mirror 16 in this embodi 
nm / ° C . Accordingly , it is possible to adjust the light amount ment , the optical filter 21 may be arranged between the light 
of the laser light L , for example , by changing the tempera source 13 and the dichroic mirrors 15 or between the half 
ture of the light source 13 in a range from 15° C . to 45° C . 5 mirror 16 and the signal scanning driving mirror 17 . How 

While the shield bands Ca , Cb , and Cc or the reflective ever , in a case in which the optical filter 21 is arranged 
bands Ra , Rb , and Rc of the optical filter 21 are the same between the half mirror 16 and the signal scanning driving 
narrow bands as the wavelength bands W , Wb and Wc in mirror 17 , the detection of the light amount of the laser light 
the examples illustrated in FIGS . 2 to 4 , the shield bands Ca , L by the light amount detection sensor 26 cannot be per 
Cb , and Cc of the optical filter 21 may be a wider band than 10 formed in the optical system illustrated in FIG . 1 . Accord 
the wavelength bands Wa , Wb , and Wc , as illustrated in FIG . ingly , it is not necessary for the half mirror to be necessarily 
5 . The same applies to the reflective bands Ra , Rb , and Rc . used . 
Further , for example , in a case in which optical filters 21 are As described above , in the display device 1 , the light 
respectively arranged on a subsequent stage side of the 15 amount of the laser light L directed from the optical filter 21 
sources 13a , 13b , and 13c ( for example , between the con t o the combiner 5 is controlled through control of the 
denser lenses 14 and the dichroic mirrors 15 ) , the optical temperature of the light source 13 using the temperature 
filters 21 may have the shield band C or the reflective band dependence of the wavelength of the light source 13 . 
R considering only the wavelength band W of the corre - Accordingly , even when the display device 1 is a scanning 
sponding light source 13 , as illustrated in FIG . 6 . In any of 20 projection type in which the combiner 5 itself is incapable of 
the examples , it is preferable for the shield bands Ca , Cb , luminance adjustment , it is possible to adjust the amount of 
and Cc or the reflective bands Ra , Rb , and Rc of the optical light directed to the combiner 5 according to the brightness 
filter 21 to have a steep slope at least at the side of the of the environmental light , and to satisfactorily ensure the 
wavelength bands Wa , Wb , and Wc . visibility of the projection image displayed on the combiner 

As in the embodiment illustrated in FIG . 1 , in a case in 25 5 . Further , in the display device 1 , since the adjustment of 
which the optical filter 21 is arranged on a subsequent stage the light amount is performed using the temperature depen 
side relative to the dichroic mirrors 15 , the light amount of dence of the wavelength of the light source 13 instead of 
each output light can be adjusted in the single optical filter adjusting a power supply voltage of the light source 13 , it is 
21 . Accordingly , simplification of the device configuration is possible to accurately adjust the light amount of the laser 
achieved . Further , when the optical filters 21 are respectively 30 light L directed to the combiner 5 by appropriately designing 
arranged between the light sources 13 and the dichroic characteristics such as transmittance or reflectance of the 
mirrors 15 , the optical filter 21 according to the wavelength optical filter 21 . 
of each light source 13 is manufactured . Accordingly , a The present invention is not limited to the above embodi 
design of each optical filter 21 is facilitated . 35 ment . For example , while the case in which the display 

Further , the characteristics ( shield band and reflective device 1 is applied to the head - up display for a vehicle has 
band ) of the optical filter 21 is considered to slightly vary been illustrated in the above embodiment , the display device 
from lot to lot . An influence of such a variation in the according to the present invention may be applied to , for 
characteristics of the optical filter 21 can be eliminated example , an eyeglasses type head mounted display . 
through adjustment of the temperature of the light source 13 , 40 Further , FIG . 7 is a diagram illustrating a modification 
but an increase in a load of the light source 13 or an increase example of the display device according to the present 
in power consumption required for control of the tempera - invention . As illustrated in FIG . 7 , in a display device 31 
ture control element 22 becomes a problem when the according to the modification example , an optical filter 41 of 
variation in the characteristics is large . which the band characteristics have temperature dependence 

In order to solve such a problem , in the display device 1 , 45 is used in an optical scanning device 32 , and a temperature 
the optical filter 21 is provided separately from other optical control element 42 is attached to the optical filter 41 . In this 
elements ( which refer to the dichroic mirrors 15 , the half display device 31 , a temperature of the optical filter 41 is 
mirror 16 , and the signal scanning driving mirror 17 here ) controlled by the temperature control element 42 , charac 
forming the optical path of the laser light L , the angle of the teristics ( shield band and reflective band ) of the optical filter 
optical filter 21 with respect to the optical axis of the laser 50 41 are shifted to a long wavelength side or a short wave 
light L can be adjusted separately from the other optical length side , and a light amount of the laser light L directed 
elements . Accordingly , for example , even when the charac - from the optical filter 41 to a combiner 5 is controlled . 
teristics of the optical filter 21 vary from lot to lot , the I n such an embodiment , even when the display device 31 
adjustment to desired characteristics is easily performed by is a scanning projection type in which the combiner 5 itself 
adjusting the angle of the optical filter 21 while maintaining 55 is incapable of luminance adjustment , it is possible to adjust 
the optical path of the laser light L . the amount of light directed to the combiner 5 according to 

Further , it is necessary for the optical filter 21 to be the brightness of the environmental light , and to satisfacto 
arranged between the light source 13 and the signal scanning rily ensure the visibility of the projection image displayed on 
driving mirror 17 in consideration of the above - described the combiner 5 , similar to the above embodiment . In this 
angle dependence . If the optical filter 21 is arranged on a 60 display device 31 , it is preferable for a temperature detection 
subsequent stage side relative to the signal scanning driving sensor 45 to be arranged near the optical filter 41 , detect the 
mirror 17 , the characteristics of the optical filter 21 can be temperature of the optical filter 41 , and output the tempera 
considered to fluctuate due to scanning . Therefore , by ture to a temperature control unit 24 . 
arranging the optical filter 21 between the light source 13 For example , a polymeric wavelength filter formed of a 
and the signal scanning driving mirror 17 , it is possible to 65 polymeric resin material may be used as the optical filter 41 
accurately adjust the light amount of the laser light L of which the band characteristics have temperature depen 
directed to the combiner 5 . dence . In the polymeric wavelength filter having a phase 
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separation structure , the band characteristics can be changed The invention claimed is : 
based on temperature according to a linear expansion coef 1 . A display device , comprising : 
ficient of the material . an optical scanning device including a light source that 
FIGS . 8 ( a ) to 8 ( d ) are diagrams illustrating examples of outputs light , an optical scanning unit that scans the 

a form of attachment of the temperature control element 42 5 output light from the light source , and an optical filter 
to the optical filter 41 . When the temperature control ele arranged on an optical path of the output light ; 
ment 42 is attached to the optical filter 41 , for example , a a display onto which the output light scanned by the 
supporting member 43 formed as a member ( for example , optical scanning device is projected , with the output glass ) having transparency with respect to the laser light L light superimposed on a background ; and may be fixed to one surface of the optical filter 41 , and the 10 a temperature control unit that controls a temperature of temperature control element 42 may be fixed to a surface of the optical scanning device and controls a light amount the supporting member 43 which is opposite to the optical 
filter 41 , as illustrated in FIG . 8 ( a ) . In this case , it is of the output light directed from the optical filter to the 
preferable for the supporting member 43 having a larger display . 
external shape than the external shape of the optical filter 41 15 2 . The display device according to claim 1 , 
so that a portion of the supporting member 43 protrudes wherein the light source is a light source of which a 
from an outer edge of the optical filter 41 to be used and for wavelength of the output light has temperature depen 
the temperature control element 42 to be fixed to the dence , and 
protruding portion of the supporting member 43 . the temperature control unit controls a temperature of the 

Further , the temperature control element 42 may be 20 light source . 
directly fixed to one surface of the optical filter 41 without 3 . The display device according to claim 1 , 
using the supporting member 43 , for example , as illustrated wherein the optical filter is a filter of which a band 
in FIG . 8 ( b ) . In this case , it is preferable for the temperature characteristic has temperature dependence , and 
control element 42 to be shifted from a center of the optical the temperature control unit controls a temperature of the 
filter 41 to the extent that an edge of the optical filter 41 25 optical filter . 
matches an edge of the temperature control element 42 . 4 . The display device according to claim 1 , further com 
Further , an annular temperature control element 44 may be 
used and fixed to one surface of the optical filter 41 so that an environmental light detection sensor that detects a light the optical filter 41 and the temperature control element 44 amount of environmental light , 
are coaxial , for example , as illustrated in FIG . 8 ( C ) . Further , 30 wherein the temperature control unit controls the tem an electrical heating wire 46 made of a highly thermal perature of the optical scanning device based on the conductive material may be used as the temperature control 
element , for example , as illustrated in FIG . 8 ( d ) . In this case , light amount of the environmental light detected by the 

environmental light detection sensor . the electrical heating wire 46 may be fixed to one surface of 5 . The display device according to claim 1 , the optical filter 41 , and an end portion of the electrical 35 wherein the optical filter is arranged between the light heating wire 46 may be drawn to the outside of the optical source and the optical scanning unit . filter 41 and connected to the temperature control unit 24 . 
The electrical heating wire 46 is not limited to a linear 6 . The display device according to claim 1 , 

wherein the optical filter is provided separately from electrical heating wire , and may have another shape such as another optical element forming the optical path of the a strip shape or a foil shape . output light . In a case in which the wavelength of the light source is 7 . The display device according to claim 1 , adjusted using temperature , it is preferable for the charac 
teristics of the optical filter to have no temperature depen wherein the light source includes a plurality of light 

sources of which wavelengths of output light beams are dence . Further , in a case in which the band of the optical different from each other , and filter is adjusted using temperature , it is preferable for the 45 the display device further comprises a light combination wavelength of the light source to be constant . In this case , it unit that combines the respective output light beams is preferable for a light source having a constant wavelength from the plurality of light sources . ( for example , a DFB - LD , an external wavelength - stabilized 8 . The display device according to claim 7 , laser using a grating or the like , or a light source separately 
having a temperature control means ) to be used . However , 50 wherein the optical filter is arranged on a subsequent stage 

side of the optical path relative to the light combination temperature control of both the light source and the optical unit . filter may be performed to adjust the light amount of the 9 . The display device according to claim 7 , laser light L . wherein the optical filter is arranged between each light 
REFERENCE SIGNS LIST source and the light combination unit . 55 10 . The display device according to claim 1 , further 

1 , 31 : display device , 2 , 32 : optical scanning device , 5 : comprising : com 
combiner ( display ) , 13 ( 13a to 13c ) : light source , 15 : a temperature detection sensor that detects a temperature 

of the optical scanning device . dichroic mirror ( light combination unit ) , 17 : signal 
scanning driving mirror ( optical scanning unit ) , 21 , 41 : 60 11 . The display device according to claim 1 , further 
optical filter , 22 , 42 , 44 : temperature control element , comprising : 

a light amount detection sensor that detects a light amount 23 : environmental light detection sensor , 24 : tempera 
ture control unit , 25 , 45 : temperature detection sensor , of the output light directed from the optical filter to the 
26 : light amount detection sensor , 46 : electrical heating display . 
wire . * * * * * 
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